The new MARK VII high current negative heavy ion source designed by R. Middleton1 was operated in a pulsed mode to provide 100-200 pa negative ion currents in 230 psec square pulses, 10/sec. These pulses, 50-100 times more intense than normal DC beams, were then accelerated by the MP7 Tandem Van de Graaff accelerator while operating at 14 MV. After charge state analysis, the emittance of the pulsed beam was also measured.
Introduction
The Brookhaven Tandem Van de Graaff facility2 has provided a large variety of heavy ion beams for many years. The list of available projectiles has been steadily increasing and, to date, 65 In the pulse mode developed here (see Fig. 1 ), the total negative ion acceleration voltage is kept constant so as to preserve a constant beam energy independent of any pulse shape imperfections. Only the cesium acceleration voltage is pulsed from a DC base level of about 1.5 kV to a maximum intensity level of about 4.5 kV. The lower value is adjusted so as to generate a low intensity DC beam used for tuning the accelerator and the beam transport. Beam pulse rise times between 2 and 10 psec were observed while the applied high voltage pulse had a rise time less than 1 psec.
Acceleration of High Intensity Heavy Ion Beam Pulses
The pulse length for these tests was adjusted to 230 psec and ten pulses per second were injected into the accelerator. Examples of pulse shapes for 160 and 32S beams can be seen in Fig. 2 .
For instance, in the case of 32S a 170 pA negative ion beam was injected and the total instantaneous accelerator output current was 900 pA, of which 240 pA (27 particle pA) was in the most abundant charge state. The operation of the accelerator was completely normal, even though instantaneous intensities were over two orders of magnitude larger than conventional DC beams. While DC beams must always be smaller than charging and voltage divider currents, these pulsed beams are in fact much larger (see Fig. 3 
